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Datura stramonium, susceptibility to AAL-toxin, Alternaria 

alternata 155 

Decomposition 

boreal peatlands, methane flux 1056 

litter, heathland 167 

litter, Scots pine forest 680 
Dendroctonus ponderosae, pupal chamber fungi 1032 
Deschampsia cespitosa, colonization, genetics, mine invasion 1336 
Desiccation tolerance, moss protonema 1510 
Development 

aleurone layer, Brassica napus 1193 

Allium cepa, dormancy root primordia, drought 700 

bud, dormancy, Pseudotsuga menziesii 1280 

conidia, Sporendocladia bactrospora, Phialocephala virens 985 

embryogenesis, Poaceae 256 

flower, Rosa setigera 74 

inflorescence, Dactylis glomerata 523 

lamina rotation 211, 222, 229 

leaf, Guarea guidonia, endogenous rhythm 558 

leaf, Mentha, trichomes, SEM 1202 

leaf, Murraya paniculata 457 

megagametophyte, embryo, seed, Picea glauca 98 

pollen, ultrastructure, Lycopersicon esculentum 1039, 1048 

spores, Uromyces vignae 1236 

V—A mycorrhiza, Acer saccharum 1421 

Zea mays, somatic embryos and buds, SEM 1349 
Diamines, legume seed 1381 
Dioecy, Rosa setigera 74 
Discula umbrinella, pathogen on Fagus sylvatica 1520 
Disturbance 

alpine herb field, seed bank, succession 471 

seed bank, British Columbia 1574 
DNA 

compatibility groups, Aspergillus flavus 23 

delivery, microprojectile, Salicaceae 1458 

rearrangement, mitochondrial genome, review 645 

systematics, Cruciferae 906 


| 
| 
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Dormancy 
Avena fatua, germination, phytochrome 1528 
lateral root primordia, Allium cepa, drought 700 
seed, Orobanche crenata 786 
seed, Spergula arvensis 64 
seedling, bud, Pseudotsuga menziesii 1280 
Downy mildew, see Sclerotinia graminicola 
Drought 
Populus hybrids, gas exchange, water relations 927 
resistance, mefluidide, conifer seedlings 1087 
root structure, permeability, Allium cepa 700 
Dryas drummondii, nitrogen fixation 1093 
Dryosphaera tropicalis sp.nov. 992 
dsRNA, poinsettia mosaic virus 1097 
Dunes, ecology, seed dispersal, Solidago sempervivens 978 
Ecology 
alpine herb field 471 
Arum italicum, resource allocation 309 
boreal peatlands, decomposition 1056 
Deschampsia cespitosa, mine invasion 1336 
dunes, grassland, Solidago sempervivens 978 
Festuca pallescens 970 
forest, disturbance, seed bank, British Columbia 1574 
heathland, litter, decomposition 167 
Kalmia angustifolia, Newfoundland 161 
maple-forest soil 1472 
Myrica gale, Chamaedaphne calyculata, peatland 129 
old-growth, litter decay, China, Wisconsin 693 
old-growth forest, spruce —fir, Smoky Mountains 951 
peatlands, boreal, Sphagnum 10 
Phragmites australis, Quebec 1386 
Poa, competition, abiotic stress 592 
Polygonum congeners, competition 939 
primary succession, Canadian Rockies 1093 
sand prairie, fire, mycorrhiza 1625 
Scots pine forest, litter decomposition 680 
seed bank, pine —birch forest, acid rain 379 
South African Proteaceae 1363 
Spergula arvensis, seed, dormancy, germination 64 
subalpine, seed bank, Oregon Cascades 712 
taiga, fire, succession 1568 
talus slopes, Niagara escarpment 323 
Trifoiium repens, pasture 1266 
tropical sand dune 1427 
weeds, crop rotation, France 919 
Zizania spp. 145 
Economics 
marine algae, systematics, genetics 361 
value of systematics, Canadian agriculture, review 1537 
Ecotypes, Festuca pallescens 970 
Ectomycorrhiza, Populus tremuloides 1414 
Eggplant, see Solanum melongena 
Elaeagnus umbellata, Frankia dispersal by birds 1128 
Electical impedance analysis, heat injury, potato 1605 
Element analysis 
Pinus seed, embryo, female gametophyte 571 
twig, foliage, peatland shrubs 129 
Elk Lake, Minnesota, Chrysophyceae, paleoecology 737 
Elodea canadensis, culture medium 1584 
Elongation, Nicotiana tabacum cells, F-actin, nuclei 725 
Embryo 
anatomy, ultrastructure, soybean 1153 
in-ovary culture, Populus 1271 
mass, seedling size, Calmovilfa longifolia 551 
Embryogenesis, Poaceae 256 


Empetrum hermaphroditum, allelopathy, Pinus silvestris 620 


Endogenous rhythm, rooted cuttings, Guarea guidonia 558 
Endosperm, seedling size, Calmovilfa longifolia 551 


Energy dispersive X-ray analysis, Pinus seed 577 
Environmental gradient, abiotic stress, neighbour effects 592 
Enzyme 
chitinase, peroxidase, Picea root defense 1552 
nitrate reductase, Platanus occidentalis 841 
Erica, litter, decomposition, heathland 167 
Ericoid mycorrhiza, Phialocephala fortinii, Raododendron 
brachycarpum, ultrastructure 1639 
Erysiphe graminis, SEM, contact with barley 284 
Erythronium, pollination 353 
Eucalyptus, leaf spot disease fungus 466 
Euphorbia pulcherrima, graft transformation 1097 
Evolution 
allozymes, Heterobasidion annosum 1064 
ascomycete, basidiomycete, molecular clock 1114 
Carex, isozymes, morphology 486 
Corallinales, mitosis 434 
Panicoideae, origins 315 
Exodermis, root, Allium cepa, drought 700 
F-actin, nuclei, elongating Nicotiana tabacum cells 725 
Fabaceae, systematics, Medicago scutellata 183 
Fagus sylvatica 
infection by Discula umbrinella 1520 
var. tortuosa, morphology, architecture 848 
Fallout, cesium-137, Ellesmere Island, Saxifraga oppositifolia 708 
Fe-rich particles, Pinus seed 577 
Female sterility, temperature stress, Brassica napus 303 
Fen, methane flux 1056 
Fern, morphology, cauline meristems 1612 
Fertilizer 
nitrogen, boreal forest 93 
Picea engelmannii, growth analysis 1449 
Festuca, systematics, North America 1651 
Festuca pallescens, seed weight 970 
Fir, see Abies 
Fire 
mycorrhiza, seasonal dynamics, sand prairie 1625 
regeneration, Kalmia angustifoliia, Newfoundland 161 
taiga, succession 1568 
Fittonia verschaffeltii, sepal vein, lignification 863, 872 
Flavonoids, systematics, Muhlenbergia montana 816 
Flooding 
Populus hybrids, water relations 927 
root growth, Picea, Larix, peatland 359 
Flora North America, commentary 1535 
Floret, SEM, development, Dactylis glomerata 523 
Floristics, Flora North America, commentary 1535 
Flower 
de novo formation, tobacco, thin cell layers 506 
development, Rosa setigera 74 
phenology, alpine, insect pollination 1072 
Flowering, Pulsatilla vernalis, nitrogen 732 
Flowering time, Medicago scutellata 183 
Fossil, fruits, seeds, Myrtaceae, Paleomyrtinaea | 
Fossil record, Myrtaceae, review | 
Fragaria grandiflora, transpiration, surfactants 598 
France, weed community, crop rotation 919 
Frankia, dispersal by birds 1128 
Freezing injury, bud, foliar nitrogen, Picea rubens 827 
French bean, see Phaseolus vulgaris 
Frost tolerance, Plagiomnium affine 793 
Fruit, fossil, Myrtaceae, Paleomyrtinaea | 
Fungi 
evolution, molecular clock, 18S rRNA 1114 
Ophiostoma piceae, growth, nutrition 1224 
V-—A mycorrhiza, propagation, storage, Glomus 1328 
Fungicide, benomyl, V—A mycorrhiza 1169 
Furanocoumarins, in vitro culture, Rutaceae, Umbelliferae 966 


| 
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Fusarium wilt, see Fusarium oxysporum f.sp. phaseoli 
Gene, organization, mitochondria, review 645 


seed coat, Stylosanthes scabra 834, 1533 
somatic embryogenesis, Coffea arabica 1496 


Genetic tannins, vacuoles, sainfoin 1147 


control, phytotoxin sensitivity, Populus tremuloides 1276, 1298 
distance, Vigna unguiculata, subgenus Vigna 586 

diversity, Aspergillus flavus, aflatoxin 23 

plasticity, mitochondria, genome, review 645 

variability, somatic embryogenesis, Coffea 1496 

variability, Zizania, latitudinal variability 145 

variation, Bromus tectorum, enzyme analysis 1441 


Genetics 


Deschampsia cespitosa, mine invasion 1336 

insect resistance, Zea mays, maize weevil 1177 
marine algae, economic potential 361 

Racosperma auriculiforme, mating system 779 
Geochemistry , Quaternary, paleoecology, Alaska 1133 
Geranium, see Pelargonium 


Avena fatua, phytochrome, dormancy 1528 

Cakile edentula, seed, dimorphism 1231 
Cypripedium sp. 879 

Orobanche crenata 786 

Proteaceae, South Africa 1363 

Spergula arvensis 64 

Gibberellin 

enriched mutant, sorghum, herbicide resistance 533 
Phaseolus vulgaris, leaf growth, light 501 

Glomus, V —A mycorrhiza, propagation, storage 1328 
Glycine, anatomy, ovule, embryo 1153 

Glycolysis, genetic manipulation, review 765 

Golden rod, see Solidugo sempervivens 978 
Gossypium, infection by Verticillium dahliae 32 
Gradient analysis, old-growth forest, spruce —fir, Great Smoky 
Mountains 951 

Graft transmission, poinsettia mosaic virus 1097 
Grain amaranth, see Amaranthus spp. 


Germination 


Gramineae 


phenotypic plasticity, Festuca pallescens 970 
systematics, Mi rgia montana, flavonoids 816 


Grassland 


ecology, seed dispersal, Solidago sempervivens 978 
fire, mycorrhiza, seasonal dynamics 1625 
Gravitropism, Ceratodon, protonema 1243 

Grey mould, see Botrytis cinerea 

Groundnut, see Arachis hypogaea 

Groundnut rust, see Puccinia arachidis 


Growth 


bryophytes, response to light 661 

Ophiostoma piceae, nutrition 1224 

Growth analysis, Picea engelmannii, fertilizer test 1449 
Guanidinoamine, legume seed 1381 

Guarea guidonia, leaf development, endogenous rhythm 558 
Heat injury, potato, electrical impedance analysis 1605 
Heathland, litter, decomposition 167 

Hedysarum boreale, nitrogen fixation 1093 


Helianthus annuus 


infection by Puccinia xanthii 959 

rooting, auxin, pH 1645 

Hemileia vastatrix, pathogen, Coffea, Phaseolus vulgaris 1001 
Herbicide, metolachlor, resistant mutant, sorghum 533 
Heterobasidion annosum 

genetic variability, polymorphic DNA, amplification 565 
infection of Picea abies roots 1552 

Heterosis, absence, hybrid poplar 37 

Hevea brasiliensis, root decay, pectin 370 

Histochemistry 

Heterobasidion annosum, Picea abies, root infection 1552 
paraffin sections 996 


ultrastructure, postfertilization, Picea glauca 98 
Hordeum vulgare 

contact with Erysiphe graminis, SEM 284 

snow mold dynamics 757 
Hormones, sexual reproduction, Phytophthora parasitica, light 1672 
Host range, Puccinia xanthii, Xanthium, Calendula, Helianthus 959 
Hybridization 

in-ovary culture, embryo, Populus 1271 

Populus, southern Alberta 37 
Hymenomycetes, evolution, Heterobasidion annosum 1064 
Hyphomycetes, Chalara elegans, growth, phialospore production 447 
Hypodermis, root, Allium cepa, drought 700 
Hypoxylon mammatum, phytotoxin, Populus tremuloides 1276, 1298 
Immunology, prolamin, systematic marker, Panicoideae 315 
In-ovary culture, embryo, Populus 1271 
In vitro culture 

Coffea, genetic variability, histocytology 1496 

DNA delivery, microprojectile, Populus, Salix 1458 

furanocoumarins, Rutaceae, Umbelliferae 966 

medium, aquatic plants 1584 

seed, Cypripedium sp. 879 

Zea mays, somatic embryogenesis, SEM 1349 
Infection, Hemileia vastatrix, Coffea, Phaseolus vulgaris 1001 
Insect 

galls, nutrients, leaves, Taraxacum officinale 1026 

pollination, alpine, Norway 1072 
Intersterility groups 

Heterobasidion annosum, variability 565 

Pleurotus ostreatus 113 
Intraspecific variation, Populus trichocarpa, photosynthesis 1304 
Introduction, dynamics, Bromus tectorum 1441 
Iris versicolor, self-incompatibility 1503 
Isoenzyme, Anthracoidea, chemotaxonomy 1406 
Isoetes, hybridization, western North America 1016 
Isozymes, systematics, Vigna unguiculata 586 
Jack pine, see Pinus banksiana 
Japanese black pine, see Pinus thunbergii 
Jimsonweed, see Datura stramonium 
Johnsongrass, maize chlorotic dwarf virus, cytopathology, 

ultrastructure 718 

Kalmia angustifolia, vegetative regeneration 161 
Karyotypes, Kengyilia species, China 339 
Kengyilia, new species and combinations, China 339 
Lacustromyces hiemalis gen. et sp.nov. 414 
Lady’s slippers, see Cypripedium sp. 
Larix laricina, root growth, peatland, flooding 359 
Latitudinal gradient, variation, Zizania 145 
Leaf development 

growth, Phaseolus vulgaris, hormones, light 501 

Guarea guidonia, endogenous rhythm 558 

lamina rotation 211, 222, 229 

Mentha, trichomes, SEM 1202 

mineral nutrients, Taraxacum officinale, galls 1026 
Leaf spot disease, see Cylindrocladium ovatum 
Lecanora vaenskaei sp.nov., morphology, ecology 1660 

me 

seed, diamine, guanidinoamine, polyamine 1381 

seedling, size, survival, tropical sand dune 1427 
Lemna minor, membrane lipids, pesticide adjuvants 1291 
Lichen, systematics, morphology, ecology 1660 
Light 

intensity , effect on bryophyte growth 661 

Phaseolus vulgaris, \eaf growth, hormones 501 

quality, Trifolium repens, pasture 1266 

sexual reproduction, Phytophthora, hormones 1672 


— 
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Lignification, vascular tissue, sepal, Fittonia verschaffeltii 863, 872 
Lipids, membranes, Lemna minor, pesticide adjuvants 1291 
Litter 
decomposition, heathland 167 
decomposition, nitrogen dynamics, China, Wisconsin 693 
decomposition, Scots pine forest 680 
Liverwort 
achlorophyllous, Cryptothallus, ultrastructure 666 
Aneura pinguis, endophyte, ultrastructure 666 
Lotus corniculatus, competition, V—A mycorrhiza 1169 
Lycopersicon esculentum, microsporogenesis, ultrastructure 1039, 
1048 
Macrofossils, Quaternary, Alaska 1133 
Magnolia, rotated-lamina syndrome 229 
Maize, see Zea mays 
Maize chlorotic dwarf virus, cytopathology, ultrastructure 718 
Maize weevil, Zea mays, resistance, phenolics 1177 
Male sterilty 
cytoplasmic, mitochondria, review 645 
mutant, pollen development, Arabidopsis thaliana 629 
temperature stress, Brassica napus 303 
Maple forest soil, V—A mycorrhiza 1472 
Marine fungi 
Ascomycotina, Dryosphaera tropicalis 992 
Ascomycotina, systematics 273 
Remispora, ascospore, ultrastructure 385 
ultrastructure, Bovicornua intricata 346 
Mating incompatibility, Pleurotus ostreatus 113 
Mating system, Racosperma auriculiforme, Zaire 779 
Medicago scutellata, systematics, morphology, protein 183 
Mefluidide, drought resistance, conifer seedlings 1087 
Megagametophyte, postfertilization, Picea glauca 98 
Membrane 
lipids, Lemna minor, pesticide adjuvants 1291 
stability, heat injury, potato 1605 
Mentha, tzichomes, SEM, leaf development 1202 
Meristem, structure, leptosporangiate ferns 1612 
Metabolism 
genetic manipulation, review 765 
nitrogen, leaf, Platanus occidentalis 841 
Methane, peatlands, decomposition 1056 
Microascus, phylogeny, rDNA 1249 
Microdochium nivale, infection of Secale cereale 136 
Microprojectile, DNA delivery, Salicaceae 1458 
Microspore, male sterile mutants, Arabidopsis 629 
Microsporogenesis, ultrastructure, Lycopersicon esculentum 1039, 
1048 
Microtopography, boreal peatlands, methane flux 1056 
Mine invasion, Deschampsia cespitosa, genetics 1336 
Mineral nutrients, leaves, Taraxacum officinale, galls 1026 
Mitochondria, gene organization, expression, review 645 
Mitosis, ultrastructure, Bossiella orbigniana 434 
Model, leaf initiation, Murraya paniculata 457 
Moisture stress, bud dormancy, Pseudotsuga menziesii 1280 
Molecular clock, 18S rRNA, ascomycete, basidiomycete 1114 
Molinia, litter, decomposition, heathland 167 
Monocotyledons, embryogenesis, Poaceae 246 
Morphology 
Carex section Vesicariae 486 
development, ascocarp, Tuber sp. 609 
Fagus sylvatica var. tortuosa 848 
Lecanora vaenskaei sp.nov. 1660 
leptosporangiate ferns 1612 
Medicago scutellata 183 
palea, SEM, North American Festuca 1651 
pollen, Colchicaceae 1369 
pollen, Caryophyllaceae 887 
Populus systematics, phenotypic variation 799 
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Morphometry, phytoliths, Triticum monococcum 1182 
Moss 


desiccation tolerance, protonema 1510 

gravitropism, Ceratodon purpureus, plastids 1243 
Mountain pine beetle, see Dendroctonus ponderosae 
Muhlenbergia montana, systematics, flavonoids 816 
Multivariate analysis, talus vegetation, Niagara escarpment 323 
Murraya paniculata, leaf initiation 457 
Mutant 

male-sterile pollen, Arabidopsis 629 

paraquat-resistant, Chlamydomonas reinhardtii 174 
Mycoparasite, Trichothecium roseum on Sclerotinia sclerotiorum 1631 
Mycorrhiza 

liverworts, ultrastructure 666 

Oidiodendron, Rhododendron, ultrastructure 1481 

Phialocephala fortinii, Rhododendron brachycarpum, ultra- 

structure 1639 

Pinus silvestris, allelopathy , Empetrum 620 

Pinus thunbergii, Pisolithus tinctorius, acid mist 1562 

seasonal dynamics, sand prairie, fire 1625 
Myrica gale, foliage and twig chemistry, peatland 129 
Myriophyllum spicatum, culture medium 1584 
Myrtaceae, fossil record, fruits, seeds, Paleomyrtinaea | 
Nectar, secretion, removal, Nicotiana, Petunia 1394 
Needles, phenotypic variation, Pinus banksiana 43 
Neocallimasticales ord.nov., phylogeny 393 
Neutron activation analysis, Pinus seed, element content 571 
Neutron diffraction, primary cell wall, cellulose 1375 
Newfoundland, Kalmia angustifolia, regeneration 161 
Niagara escarpment, talus vegetation, heterogeneity 323 
Nicotiana tabacum 

elongating cells, F-actin, nuclei 725 

flower formation, thin cell layers 506 

nectar, secretion, removal 1394 
Nitrate reductase, Platanus occidentalis, leaf 841 
Nitrogen 

fertilizer, boreal forest 93 

fixation, Frankia dispersal by birds 1128 

fixation, Hedysarum boreale, Dryas drummondii 1093 

foliar content, freezing injury, Picea rubens 827 

litter decay, old-growth, China, Wisconsin 693 

population dynamics, Pulsatilla vernalis 732 

Populus, flooding, drought, water relations 927 

response, Platanus occidentalis, leaf 841 

uptake, mycorrhiza, Pinus silvestris roots 620 
Norway, pollination, alpine communities 1072 
Norway spruce, see Picea abies 
Nuclear magnetic resonance, cell wall, cellulose 1375 
Nuclear restorer genes, mitochondrial genome, review 645 
Nucleation, primary succession, Canadian Rockies 1093 
Nucleus, F-actin basket, elongating cells 725 
Numerical taxonomy, Panicum, new world 1312 
Nutrition 

cucumber, eggplant, pepper, Botrytis cinerea 602 

Ophiostoma piceae, growth 1224 

ovule, embryo sac, soybean 1153 

soil—ascocarp interface, Tuber sp. 609 
Oat, see Avena sativa 
Oat crown rust, see Puccinia coronata f.sp. avenae 
Oidiodendron periconioides, conidiogenesis, mycorrhiza, 

Rhododendron 1481 

Old-growth 

litter decomposition, China, Wisconsin 693 

spruce —fir forest, Great Smoky Mountains 951 
Onobrychis viciifolia, tannins, histochemistry, vacuoles 1147 
Ontario, Pinus banksiana, phenotypic variation 43 
Ontogeny, leptosporangiate ferns 1612 
Ophiostoma 
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phylogeny, rDNA 1249 
relationships with Ceratocystis, rDNA 52 
Ophiostoma piceae, growth, nutrition 1224 
Orchardgrass, see Dactylis glomerata 
Oregon Cascade Mountains, seed bank, subalpine 712 
Organogenesis 
flower, tobacco, thin cell layers 506 
leaf initiation, Murraya paniculata 457 
Orobanche crenata, seed, germination 786 
Osmotic stress, respiration, Arnica alpina 1102 
Ovule, anatomy, ultrastructure, soybean 1153 
Oyster mushroom, see Pleurotus ostreatus 
Paleoecology 
Chrysophycean flora, Minnesota lake 737 
Quaternary, Alaska 1133 
Paleomyrtinaea princetonensis gen. et sp.nov. | 
Panicoideae, systematics, prolamin, immunology 315 
Panicum, systematics, new world 1312 
Paraffin sections, direct staining 996 
Paraquat-resistant mutant, Chlamydomonas reinhardtii, ultra- 
structure 174 
Parasitism, V—A mycorrhiza, Cuscuta, Abutilon 1143 
Pasture, ecology, Trifolium repens, 1266 
Pathogenicity, Cylindrocladium ovatum sp.nov. 1270 
Pathogens, protection by bicarbonate, liquid culture 1584 
Pathology 
Discula umbrinella on Fagus sylvatica 1520 
Hypoxylon mammatum on Populus tremuloides 1276, 1298 
Acremonium obclavatum on Puccinia arachidis 639 
Anthracoidea on Carex sp. 1406 
Botrytis cinerea on cucumber, eggplant, pepper 602 
Cronartium coleosporioides on Castilleja 519 
Cylindrocladium ovatum on Eucalyptus 466 
Erysiphe graminis on Hordeum vulgare 284 
Fusarium oxysporum on Phaseolus vulgaris 1080 
Hemileia vastatrix on Coffea, Phaseolus vulgaris 1001 
Heterobasidion annosum on Picea abies 1552 
Heterobasidion annosum on temperate conifers 1064 
Macrophomina phaseolina on Amaranthus spp. 1219 
Microdochium nivale on Secale cereale 136 
pine-wood nematode on Pinus thunbergii 1399 
Pseudomonas solanacearum on banana 1080 
Puccinia arachidis on Arachis hypogaea 639 
Puccinia coronata f.sp. avenae on Avena 248, 946 
Puccinia xanthii on Calendula, Helianthus, Xanthium 959 
Pythium aphanidermatum on Amaranthus spp. 1219 
Rigidoporus lignosus on Hevea brasiliensis 370 
Sclerotinia graminicola on Pennisetum glaucum 1467 
snow molds in Hordeum vulgare 757 
Trichothecium roseum on Sclerotinia sclerotiorum 1631 
Uromyces vignae on Vigna sinensis 1236 
Verticillium dahliae on Gossypium 32 
Pattern formation, Zea mays, somatic embryogenesis, SEM 1349 
Pearl millet, see Pennisetum glaucum 
Peatland 
development, boreal 10 
root growth, Picea, Larix, flooding 359 
shoot composition, Myrica, Chamaedaphne 129 
Pectin, degradation, rubber tree root decay 370 
Pelargonium Xhortorum, somatic embryogenesis 408 
Pellionia, rotated-lamina syndrome 229 
Pennisetum glaucum, host — pathogen recognition, Sclerotinia 
graminicola 1467 
Pepper, see Capsicum annuum 
Peroxidase, Picea abies, defense against Heterobasidion annosum 
1552 
Pesticide adjuvants, membrane lipids, Lemna minor 1291 
Petunia, nectar, secretion, removal 1394 


pH, auxin, rooting, Helianthus annuus 1645 
Phaeotheca dimorphospora, antagonist against tree diseases 426 
Phaseolus vulgaris 
Fusarium wilt, antagonism 1080 
infection by Hemileia vastatrix 1001 
leaf growth, hormones, light 501 
Phenolics, insect resistance, Zea mays, maize weevil 1177 
Phenology, Picea, Larix, roots, peatland, flooding 359 
Phenotypic plasticity 
Festuca pallescens 970 
Zizania, latitudinal gradient 145 
Phenotypic variation 
cones, needles, Pinus banksiana 43 
polymorphism, Populus 799 
Phialocephala fortinii, mycorrhiza, Rhododendron brachycarpum, 
ultrastructure 1639 
Phialocephala virens, conidia, development 985 
Phosphorus 
mycorrhiza, Pinus thunbergii, acid mist 1562 
Pinus seed, embryo, female gametophyte 571 
Photosynthesis 
flooding, drought, nitrogen, Populus 927 
Populus trichocarpa, intraspecific variation 1304 
Phragmites australis, distribution, chromosome number, reproduc- 
tion, Quebec 1386 
Phylogeny 
rDNA, Ceratocystis 52 
Ceratocystis, Microascus, Ophiostoma, rDNA 1249 
Phytochrome, Avena fatua, germination, dormancy 1528 
Phytoliths, morphometry, Triticum monococcum 1182 
Phytophthora parasitica, sexual reproduction, hormones, light 1672 
Phytotoxicity 
AAL-toxin on Datura stramonium 155 
Hypoxylon mammatum, Populus tremuloides 1276, 1298 
Picea abies, root infection by Heterobasidion annosum 1552 
Picea engelmannii, fertilizer, growth analysis 1449 
Picea glauca 
development, postfertilization 98 
drought, resistance, mefluidide, seedlings 1087 
Picea mariana 
root growth, peatland, flooding 359 
water relations 1009 
Picea rubens 
bud mortality, freezing injury 827 
old-growth forest, Great Smoky Mountains 951 
Pine stem rust, see Cronartium coleosporioides 
Pine wilt disease, Pinus thunbergii 1399 
Pine-wood nematode, virulence, Pinus thunbergii 1399 
Pine —birch forest, seed bank, acid rain 379 
Pinus, seed composition 571, 577 
Pinus banksiana, phenotypic variation, cones, needles 43 
Pinus silvestris, allellopathy, mycorrhiza, Empetrum 
hermaphroditum 620 
Pinus thunbergii, mycorrhiza, acid mist 1562 
Pisolithus tinctorius, mycorrhiza, Pinus thunbergii, acid mist 1562 
Plagiomnium affine, frost tolerance 793 
Plant frequency, environmental gradient, competition, Poa 592 
Plasticity 
bryophyte growth, response to light 661 
avitropism, Ceratodon, protonema 1243 
Platanus occidentalis, nitrogen response 841 
Pleurotus ostreatus, intersterility groups 113 
Poa pratensis, control of frequency 592 
Poaceae 


embryogenesis 256 

Kengyilia, systematics, China 339 

systematics, Muhlenbergia montana, flavonoids 816 
systematics, Panicoideae, proteins 315 
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Poinsettia, see Euphorbia pulcherrima 
Poinsettia mosaic virus, dsRNA, graft transmission 1097 
Polarity, moss protonema, redifferentiation, desiccation 1510 
Pollen 
British Columbia, species cover 1486 
development, male-sterile mutants, Arabidopsis 629 
development, ultrastructure, Lycopersicon esculentum 1039, 1048 
morphology, Colchicaceae 1369 
morphology, Caryophyllaceae 887 
Quaternary, Alaska 1133 
relation to vegetation, eastern Canada 193 
Pollination 
Erythronium americanum, Erythronium albidum 353 
insect, alpine communities, Norway 1072 
self-incompatibility, /ris versicolor 1503 
Polyamine, legume seed 1381 
Polygonum, competition 939 
Polymorphic DNA 
amplification, Heterobasidion annosum, strain typing 565 
Aspergillus flavus 23 
Polymorphism, Populus, phenotypic variation 799 
Poplar, see Populus 
Population dynamics, Pulsatilla vernalis, flowering, nitrogen 732 
Population genetics, Heterobasidion annosum, intersterility groups 
1064 
Population structure, Typhula sp., incompatibility 1434 
Populus 
DNA delivery, microprojectile 1458 
embryo, in-ovary culture 1271 
flooding, drought, nitrogen, water relations 927 
hybridization, southern Alberta 37 
systematics, phenotypic variation, polymorphism 799 
Populus tremuloides 
ectomycorrhizal fungi 1414 
phytotoxin sensitivity, Hypoxylon mammatum 1276, 1298 
Populus trichocarpa, intraspecific variation, photosynthesis 1304 
Potato, see Solanum tuberosum 
Pressure chamber, water relations, black spruce 1009 
Princeton chert, Myrtaceae, fossil, fruits, seeds 1 
Prolamin, systematic marker, Panicoideae 315 
Propagation, V—A mycorrhiza fungi, storage, Glomus 1328 
Proteaceae, seed germination, South Africa 1363 
Protein bodies, Pinus seed, globoid crystals, phytate 577 
Protonema 
gravitropism, Ceratodon purpureus 1243 
moss, redifferentiation 1510 
Prunus, rotated lamina syndrome 229 
Prymnesiophyceae, algal bloom, Prymnesium patelliferum, Norway 
1357 


Prymnesium patelliferum, algal bloom, structure 1357 
Pseudotsuga menziesii, bud, dormancy 1280 
Puccinia arachidis, biocontrol by Acremonium obclavatum 639 
Puccinia coronata f.sp. avenae 
virulence, sexual reproduction 946 
virulence history, oat 248 
Puccinia xanthii, on Xanthium, Calendula, Helianthus 959 
Pulsatilla vernalis, flowering, nitrogen 732 
Pythium, dynamics in barley 757 
Quaternary, paleoecology, Alaska 1133 
Quebec, Phragmites australis, distribution, reproduction 1386 
Radionuclide, cesium-137, fallout, Ellesmere Island, 
Saxifraga oppositifolia 708 
rDNA 
phylogeny, Ceratocystis 52 
Ceratocystis, Microascus, Uphiostoma 1249 
Red spruce, see Picea rubens 
Redifferentiation, moss protonemata 1510 
Regeneration, vegetative, Kalmia angustifolia, fire 161 
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cost and allocation, Arum italicum 309 
Iris versicolor, self-incompatibility 1503 
Phragmites australis, chromosome number, Quebec 1386 
Phytophthora parasitica, hormones, light 1672 
temperature stress, Brassica napus 303 
Resistance 
gene, oat, against Puccinia coronata 248 
test, winter rye against snow mold 136 
Respiration, osmotic stress, Arnica alpina 1102 
Rhododendron brachycarpum, mycorrhiza, ultrastructure 1481, 1639 
Rigidoporus lignosus, Hevea root decay, pectin 370 
Root 
drought, hypodermis, permeability , exodermis 700 
growth, Picea, Larix, peatland, flooding 359 
initiation, auxin, pH, Helianthus annuus 1645 
nitrogen uptake, mycorrhiza, Pinus silvestris 620 
Picea abies, infection by Heterobasidion annosum 1552 
Rosa setigera, flower development 74 
Rotated-lamina syndrome, 211, 222, 229 
rRNA, 18S, molecular clock, ascomycete, basidiomycete 1114 
Rubber, see Hevea brasiliensis 
Rumen fungi, phylogeny, Neocallimasticales ord.nov. 393 
Rutaceae 
furanocoumarins, in vitro culture 966 
leaf initiation, Murraya paniculata 457 
Sainfoin, see Onobrychis viciifolia 
Saliceae, DNA delivery, microprojectile, cell culture 1458 
Salt stress, Triticum aestivum, chlorophyll fluorescence 87 
Sand prairie, fire, mycorrhiza, seasonal dynamics 1625 
Sap-staining fungi, see Ophiostoma 
Saskatchewan soil, V—A mycorrhiza, propagation, storage, Glomus 
1328 
Saxifraga oppositifolia, cesium-137 fallout, Ellesmere Island 708 
Scenedesmus acutus, copper tolerance, selection 333 
Schizolysis, basidiomycete, anamorphs, arthroconidiogenesis 1032 
Sclerotinia graminicola, races, serology, host recognition 1467 
Sclerotinia sclerotiorum, host to Trichothecium roseum 1631 
Scots pine forest, litter decomposition 680 
Secale cereale, resistance to snow mold 136 
Seed 
bank, alpine herb field, disturbance 471 
bank, composition, pine —birch forest, acid rain 379 
bank, forest, Coastal Western Hemlock zone, British Columbia 1574 
bank, subalpine, Oregon Cascade Mountains 712 
coat, structure, histochemistry, Stylosanthes scabra 834, 1533 
development, aleurone layer, Brassica napus 1193 
dispersal, Solidago sempervivens 978 
formation, ultrastructure, histochemistry, Picea glauca 98 
fossil, Myrtaceae, Paleomyrtinaea | 
germination, Proteaceae, South Africa 1363 
germination, Avena fatua, phytochrome, dormancy 1528 
germination, Cakile edentula, dimorphism 1231 
germination, Orobanche crenata 786 
germination, Spergula arvensis, dormancy 64 
in vitro germination, Cypripedium sp. 879 
legume, diamine, guanidinoamine, polyamine 1381 
mass, seedling size, Calmovilfa longifolia 551 
Pinus, element concentrations, neutron activation 571 
Pinus, energy dispersive X-ray analysis 577 
protein, Medicago scutellata 183 
weight, Festuca pallescens 970 
Seedling 
bud development, dormancy, Pseudotsuga menziesii 1280 
legume, size, survival, tropical sand dune 1427 
Selection, copper tolerance, Scenedesmus acutus 333 
Self incompatibility, /ris versicolor 1503 
SEM 
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Discula umbrinella infection, Fagus sylvatica 1520 
Erysiphe graminis — barley contact 284 
infection, Hemileia vastatrix, Coffea, Phaseolus 1001 
inflorescence development, Dactylis glomerata 523 
palea morphology, North American Festuca 1651 
phytoliths, morphometry, Triticum monococcum 1182 
seed coat, structure, Stylosanthes scabra 834 
somatic embryogenesis, Zea mays 1349 
spores, /soetes truncata 1016 
trichomes, Mentha, leaf development 1202 
Sepal, vascular lignification, Fittonia verschaffeltii 863, 872 
Serology, races, Sclerotinia graminicola 1467 
Sexual reproduction 
Phytophthora parasitica, hormones, light 1672 
virulence in Puccinia coronata 946 
Short days, bud dormancy, Pseudotsuga menziesii 1280 
Snow mold, see Microdochium nivale, Typhula 
Snow molds, dynamics, barley tissues 757 
Soil, seed germination, South African Proteaceae 1363 
Soil development, Alaska 1133 
Solanaceae, nectar, secretion, removal 1394 
Solanum melongena, nutrition, susceptibility to grey mould 602 
Solanum tuberosum 
apical dominance, tuber aging, auxin 541 
heat injury, membrane stability 1605 
Somatic embryogenesis 
Coffea arabica 1496 
Pelargonium Xhortorum 408 
Zea mays, pattern formation, SEM 1349 
Sorghum, see Sorghum bicolor 
Sorghum bicolor, response to H* , herbicide 533 
South Africa, Proteaceae, seed germination 1363 
Soybean, see Glycine 
Species concept, Pleurotus ostreatus 113 
Spergula arvensis, seed, dormancy, germination 64 
Sphagnum, peatlands, boreal 10 
Sporendocladia bactrospora, conidia, development 985 
Spruce —fir, old-growth forest, Great Smoky Mountains 951 
Staining technique, paraffin sections 996 
Stalactiform blister rust, see Cronartium coleosporioides 
Stem canker, see Pythium aphanidermatum 
Stolon, growth, Trifolium repens 1266 
Stomatocyst flora, Minnesota lake 737 
Strawberry, see Fragaria grandiflora 
Streptomyces, mutants, antagonism, wilt diseases 1080 
Structure 
seed coat, Stylosanthes scabra 834 
Stylosanthes scabra, histochemistry 1533 
vessei length, theory 297 
Stylosanthes scabra, seed coat, structure, histochemistry 834, 1533 
Succession 
alpine herb field, disturbance 471 
fire, taiga 1568 
primary, Canadian Rockies 1093 
snow molds in barley 757 
Sugar maple, see Acer saccharum 
Summer rape, see Brassica napus 
Surfactants, transpiration inhibitors, strawberry leaves 598 
Susceptibility, Populus tremuloides to Hypoxylon mammatum 1298 
Symbioses 
basidiomycete anamorphs on mountain pine beetle 1032 
Frankia dispersal by birds, Alnus, Elaeagnus 1128 
insect gut fungi, Allantomyces, Legeriomyces 1109 
liverworts with basidiomycete endophytes 666 
nitrogen fixation, Hedysarum boreale, Dryas drummondii 1093 
V-—A mycorrhiza, parasitism, Cuscuta, Abutilon 1143 
Systematics 
North American Festuca 1651 


Lecanora vaenskaei sp.nov. 1660 
Panicum, new world 1312 
Colchicaceae 1369 
Allantomyces caenidarum sp.nov. 1109 
Antennaria, North America 1589 
Anthroidea sp. 1406 
Bovicornua intricata gen. et sp.nov. 346 
Brassica 906 
Bromus tectorum 1441 
Canadian agriculture, review 1537 
Canadian marine algae 361 
Carex section Vesicariae 486 
Caryophyllaceae, Arctic Canada 887 
Ceratocystis, Europhium, Microascus, Ophiostoma 1249 
Ceratocystis, rDNA 52 
Coincya 906 
Corallinales, phylogeny 434 
Cruciferae 906 
Cylindrocladium ovatum sp.nov. 466 
Diplotaxis 906 
Dryosphaera tropicalis sp.nov. 992 
Eruca 906 
Erucastrum 906 
Erythronium americanum, Erythronium albidum 353 
Flora North America, commentary 1535 
Heterobasidion annosum, intersterility groups 565 
Hirschfeldia 906 
Isoetes X truncata 1016 
Kengyilia sp.nov., China 339 
Lacustromyces hiemalis gen. et sp.nov. 414 
Legeriomyces rarus sp.nov. 1109 
marine Ascomycotina, Savoryella 273 
Medicago scutellata 183 
Muhlenbergia montana, flavonoids 816 
Neocallimasticales ord.nov. 393 
Ophiostoma, rDNA 52 
Panicoideae, prolamin, immunology 315 
Populus hybrids, southern Alberta 37 
Populus, phenotypic variation, polymorphism 799 
Raphanus 906 
Remispora, ascospore, ultrastructure 385 
Sclerotinia graminicola 1467 
Sinapidendron 906 
Sinapis 906 
Trachystoma 906 
Vigna unguiculata, subgenus Vigna 586 
Zizania spp. 145 
Taiga, fire, succession 1568 
Talus vegetation, spatial heterogeneity, Niagara escarpment 323 
Tamarack, see Larix laricina 
Tannins, histochemistry, vacuoles, sainfoin 1147 
Taraxacum officinale, mineral nutrients, leaves, insect galls 1026 
Temperature stress, sterility, Brassica napus 303 
Theory, vessel-length determination 297 
Thermostability, potato, heat injury 1605 
Thin cell layers, de novo flower formation, tobacco 506 
Thuja plicata, drought resistance, mefluidide, seedlings 1087 
Tilia, rotated-lamina syndrome 229 
Tissue culture 
medium composition, de novo flowers, tobacco 506 
somatic embryogenesis, Pelargonium 408 
Tobacco, see Nicotiana tabacum 
Tomato, see Lycopersicon esculentum 
Toxicity 
algal bloom, Prymnesium patelliferum, Norway 1357 
copper, Scenedesmus acutus 333 
Tracheogenesis, sepal, Fittonia verschaffeltii 863, 872 
Transpiration 
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mycorrhiza, Pinus thunbergii, acid mist 1562 
strawberry leaves, surfactants 598 
Tree diseases, antagonism by Phaeotheca dimorphospora 426 
Trichomes, Mentha leaves, SEM 1202 
Trichomycetes, systematics, Allantomyces, Legeriomyces 1109 
Trichothecium roseum, parasite on Sclerotinia sclerotiorum 1631 
Trifolium repens, ecology, stolon growth 1266 
Triticum, dependence on V—A mycorrhiza 512 
Triticum aestivum, salt stress, chlorophyll fluorescence 87 
Triticum monococcum, phytoliths, morphometry 1182 
Tropical marine fungi, Dryosphaera tropicalis sp.nov. 992 
Tropical sand dune, legume seedling, size, survival 1427 
Truffle, see Tuber 
Twisted beech, see Fagus sylvatica var. tortuosa 
Typhula incarnata 
dynamics in barley 757 
population structure, incompatibility 1434 
Typhula ishikariensis, population structure, incompatibility 1434 
Ulmaceae, rotated-lamina syndrome 211 
Ulmus, seedling, rotated-lamina syndrome 222 
Ultrastructure 
aleurone layer, development, Brassica napus 1193 
ascospore, Bovicornua intricata 346 
ascospore, Remispora 385 
ascosporogenesis, Ceratocystiopsis proteae 1212 
cell division, red alga, Bossiella orbigniana 434 
Chlamydomonas reinhardtii, paraquat-resistant mutant 174 
conidiogenesis, Oidiodendron periconioides 1481 
cotton vascular tissue, Verticillium dahliae 32 
development, ascocarp, Tuber sp. 609 
Discula umbrinella infection, Fagus sylvatica 1520 
endophytes, liverworts 666 
ericoid mycorrhiza, Oidiodendron, Rhododendron 1481 
histochemistry, postfertilization, Picea glauca 98 
maize chlorotic dwarf virus, maize, johnsongrass 718 
Phialocephala fortinii, mycorrhiza, Rhododendron brachycarpum 
1639 
Picea abies root infection by Heterobasidion annosum 1552 
pollen development, Lycopersicon esculentum 1039, 1048 
Prymnesium patelliferum, Norway 1357 
schizolysis, basidiomycete, anamorphs 1032 
soybean, ovule, embryo 1153 
spores, appendages, Savoryella 273 
tannins, sainfoin 1147 
zoospore, Lacustromyces hiemalis 414 
Umbelliferae, furanocoumarins, in vitro culture 966 
Uromyces vignae, infection on cowpea 1236 


UV irradiation, Streptomyces, antagonism, wilt diseases 1080 
V-—A mycorrhiza 
benomyl, fungicide 1169 
dependence of wheat cultivars 512 
development, Acer saccharum 1421 
maple forest soils 1472 
parasitism, Cuscuta, Abutilon 1143 
propagation, storage, Glomus 1328 
Vacuoles, tannins, histochemistry, sainfoin 1147 
Vallisneria americana, culture medium 1584 
Vascular tissue, lignification, sepal, Fittonia verschaffeltii 8¢3, 872 
Vascular wilt, see Verticillium dahliae 
Vegetation 
alpine herb field, disturbance 471 
history, Quaternary, Alaska 1133 
nitrogen fertilizer, boreal forest 93 
relationship to pollen, eastern Canada 193 
Vegetative allocation, Arum italicum 309 
Vegetative propagation, Arum italicum 309 
Verticillium dahliae, infection of cotton 32 
Verzy, France, twisted beech, morphology 848 
Vessel, length distribution, theory 297 
Vigna sinensis, infection by Uromyces 1236 
Vigna unguiculata, systematics, isozymes 586 
Virulence, Puccinia coronata f.sp. avenae on oat 248, 946 
Water relations 
black spruce 1009 
drought resistance, mefluidide, conifer seedlings 1087 
Populus, flooding, drought, nitrogen 927 
Populus trichocarpa, intraspecific variation 1304 
seed, Stylocanthes scabra 834 
Weed, Phragmites australis, distribution, reproduction, Quebec 1386 
Wheat, see Triticum 
Wild oat, see Avena fatua 
Willow, see Salix 
Winter rye, see Secale cereale 
Wisconsin, old-growth, litter decay, China 693 
Xanthium occidentale, infection by Puccinia xanthii 959 
X-ray microanalysis, Erysiphe graminis — barley contact 284 
Zaire, reforestation, Racosperma auriculiforme 779 
Zea mays 
somatic embryogenesis, SEM 1349 
cytopathology, ultrastructure, maize chlorotic dwarf virus 718 
phenolics, maize weevil, resistance 1176 
Zizania, phenotypic plasticity, genetic variability 145 
Zoospore, ultrastructure, Lacustromyces hiemalis 414 
Zygotic embryo, development, structure, Picea glauca 98 
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